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<ABSTRACT>

Copper smelting experiments according to the traditional method have never
been perfomed in Korea. In this study, we performed a smelting experiment using
chalcopyrite refer to experiments conducted in Japan. In order to verify the
experiment, analytical mathods such as WD-XRF, SEM-EDS are used to give
chemical compisition and microstructure of by-products and materials used in the
experiment. WD-XRF results show that sulfur content of chalcopyrite was high,
so the roasting process was performed in order to remove it. After roasting, sulfur
content of chalcopyrite decreased from 35.99% to 20.63%, but the decreasing
amount was not large, so the roasting did not work properly. Metallurgical
microscope and SEM-EDS analysis results show that tap slags and furnace
bottom slags were similar. Both slags were glassy and small grains that look like
copper have been identified. Through the EDS analysis, the small grains included
a large amount of sulfur, iron and copper content so it was matte. The analysis
results show that a matte obtained through this smelting experiment. The matte
included a large amount of sulfur and iron content, so that there is a need for
additional processes such as roasting of the matte, reduction, slagging and refining
to obtain copper.

Key words: Sulphidic Ore, Chalcopyrite, Copper smelting, Slag
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<E 1> SHE MH2 Hie 2k

Position Position Position
Time ————————— Time ———————— Time ————————

T1(°C) T2(°C) T1(°C) T2(°C) T1(°C) T2(°C)
1 9:35 854 868 |19 12:00 9444 11581 |37 14:35 8513 10891
2 9:50 9008 10171120 12:05 9429 1147 138 14:40 8499 10857
3 9:55 9659 10358 |21 12:10 9494 11621 |39 15:10 8518  1076.3
4 10:10 9774 11342 |22 12:15 951 11714 |40 15:15 8508 10714
5 10:15 9646 11524 |23 12:20 9419 11595 |41 15:20 846 1066.1
6 10:20 9975 11559 |24 12:25 9453 11597 |42 15:30 8517  1050.7
7 10:30 9841 11726 |25 12:30 9386 11384 |43 15:35 8478  1056.1
8 10:40 9872 11335 |26 12:55 9265 11063 |44 15:40 8389 10523
9 10:45 1000.7 11257 |27 13:05 9129 10935 [45 15:50 8294 1039
10 10:50 9904 11356 |28 13:10 8842 10744 |46 16:10 793 1005
11 11:00 9905 11336 |29 13:25 8513 10417 [47 16:30 8043 9931
12 11:05 9929 11321 |30 13:35 8624 10527 |48 16:40 8068  1006.9
13 11:10 9853 11414 |31 13:50 8732 10718 |49 16:50  809.3 1026
14 11:20 9774 11651 |32 13:55 8773 1068 |50 16:55 8009 10255
15 11:30 9558 11613 |33 14:00 8893 10765 |51 17:05 7953 1027
16 11:35 945 11553 |34 14:05  859.3 1067 |52 17:20 7743 1017
17 11:40 9473 11616 | 35 14:15 8733 1082 |53 17:35 760 998.1
18 11:45 9494 11552 |36 14:30 8672  1088.2
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) Chemical Composition(wt.%)
No. Point -
SIOQ Ca0O FeO Aleg Kzo MgO CuO SO4
1 4571 | 2052 | 14.28 | 11.29 | 4.23 2.83 1.13 -
4
} 2 0.59 - 1.23 - - - 66.21 | 31.98
&4 ©
3 1.03 - 16.26 - - - 33.39 | 49.32
5 1 - - 20.47 - - - 28.02 | 51.52
FEA @ 2 0.44 6.24 | 27.22 - - - 16.45 | 49.65
1 - - 13.97 - - - 39.03 | 47.00
6
B} 2 - - 41.61 - - - 155 | 56.84
&4 @
3 - - 10.57 - - - 7051 | 1891
7 1 51.01 | 16.71 | 14.69 | 10.66 | 4.3 2.40 - -
FEA @ 2 - - 26.01 - - - 25.02 | 4897
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SEM HV: 20,0 kV.
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SEM Image
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@ Dead Roasting: CuFeSs(Chalcopyrite) + 30; » FeO + CuO + 250,

@ Partial Roasting: 4CuFeS, + 705 » 2Fe;O3 + 4CuS + 4SO

@ Matting: CuFeS; + 50, + 2FeSy(pyrite) » FeS + CuS + 2FeO +
4S0-(Matte)

@ Matte Roasting: CuS + FeS + 30; » CuO + FeO + 2S0.

® Reduciton: CuO + CO ~» Cu + O

® Slagging: 2FeO + SiOs - 2FeO - SiO,

@ Refining: 2Fe(+ Sb, As, etc.) + O, » 2FeO

7) Hans-Gert Bachmann, The Identification of Slags from Archaeological Sites (Left
Coast Press, 1982).
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